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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a molded 

product of superior wear resistance and chemical 1 ~ . 

resistance at low cost and eliminate the generation of * '• ■ ■ 

cracks by containing a polymer having acryl equivalent, 
hydroxyl value and weight average molecular weight in 
the specified range and multifunctional isocyanate in an 
active energy ray hardening resin composition. 
SOLUTION: A protective layer 2 is released from a base 
sheet 1 or a release layer to form an outermost layer of 
a transfer material when the base sheet 1 is released 
after transfer or molding simultaneous transfer, and a 
molded product and back layer 3 are protected from 
chemicals and friction. For the purpose of forming the 
protective layer 2, an active energy ray hardening resin 
composition containing a polymer having the acryl 
equivalent amount of 100-300g/eq f hydroxyl value of 
20-500 and weight average molecular weight of 5000- 
50000 and multifunctional isocyanate as effective 
components is used. A molded product of superior wear 

resistance and chemical resistance can be provided by the arrangement, and cracks are not 
generated on the curved face sections of the molded product. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (Meta) The acrylic equivalent of 1Q0-300g / eq, hydro xyl values 20-500, the activity 
energyHine hardenability resin constituent used for the protective layer of the imprint material 
characterized by containing the polymer and polyfunctional isocyanate of weight average 
molecular weight 5000-50000 as an active principle. 

[Claim 2] The activity energy-line hardenability resin constituent used for the protective layer of 
the imprint material according to claim 1 whose polymer is the resultant which carried out the 
addition reaction of the alpha and beta-partial saturation monocarboxylic acid to the glycidyl 
(meta) acrylate system polymer. 

[Claim 3] The activity energy-line hardenability resin constituent used for the protective layer of 
the imprint material according to claim 2 which is the copolymer with which a glycidyl (meta) 
acrylate system polymer consists of an alpha and beta-partial saturation monomer which does 
not contain the homopolymer or the glycidyl (meta) acrylate, and the carboxyl group of glycidyl 
(meta) acrylate. 

[Claim 4] Imprint material to which the protective layer formed on the base sheet which has a 
mold-release characteristic is characterized by consisting of a heat crosslinking reaction product 
of the activity energy-line hardenability resin constituent of claims 1-3. 

[Claim 5] Imprint material according to claim 4 by which the pattern layer and the glue line were 
prepared one by one on the protective layer. 

[Claim 6] The manufacture approach of mold goods excellent in the abrasion resistance and 
chemical resistance using the imprint material characterized by passing through the process 
which irradiates the process and activity energy line which exfoliate a base sheet after pasting 
up the imprint material of claim 4 or claim 5 on a mold-goods front face. 

[Claim 7] The manufacture approach of mold goods excellent in the abrasion resistance and the 
chemical resistance using the imprint material which puts the imprint material of claim 4 or claim 
5 in shaping metal mold, is made to carry out injection fullness of the resin into a cavity, and is 
characterized by to pass through the process which irradiates the process and activity energy 
line which exfoliate a base sheet after making obtaining resin mold goods and coincidence paste 
up imprint material on the front face. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to the manufacture 
approach of mold goods excellent in the abrasion resistance and chemical resistance using the 
activity energy-line hardenability resin constituent used for the protective layer of the imprint 
material which mold goods excellent in abrasion resistance and chemical resistance can be 
obtained [ material ] by low cost, and does not generate a crack in the mold-goods curved- 
surface section, and imprint material, and imprint material. 
[0002] 

[Description of the Prior Art] Conventionally, as an approach of forming a protective layer in a 
mold-goods front face, after pasting up the imprint material by which the protective layer was 
formed on the base sheet which has a mold-release characteristic on a mold-goods front face, 
there is a replica method which exfoliates a base sheet. Moreover, the above-mentioned imprint 
material is put in shaping metal mold, injection fullness of the resin is carried out into a cavity, 
and after making cooling and obtaining resin mold goods and coincidence paste up imprint 
material on the field, there is a shaping coincidence replica method which exfoliates a base 
sheet. 

[0003] Generally as a protective layer of imprint material, thermosetting resin and activity 

energy-line hardenability resin are used. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in heating at the time of imprint material 
production and carrying out bridge formation hardening of the thermosetting resin, using 
thermosetting resin as a protective layer, generally the chemical resistance on the front face of 
mold goods and abrasion resistance are inferior. 

[0005] On the other hand, when an activity energy line is irradiated and bridge formation 
hardening of the activity energy-line hardenability resin is carried out at the time of imprint 
material production, using activity energy-line hardenability resin as a protective layer, chemical 
resistance and abrasion resistance can be improved by raising the crosslinking density of resin, 
but on the other hand a protective layer becomes weak and a crack occurs in the protective 
layer located in the mold-goods curved-surface section at the time of an imprint. 
[0006] Then, the method of carrying out the first stage exposure of the activity energy line at 
the time of imprint material production, carrying out bridge formation hardening of the activity 
energy-line hardenability resin halfway as other approaches using activity energy-line 
hardenability resin as a protective layer, carrying out the second stage exposure of the activity 
energy line, and carrying out full hardening of the activity energy-line hardenability resin again, 
after an imprint, is also proposed. If an activity energy-line exposure is insufficient in a first 
stage exposure, in order that a fluidity and adhesiveness may remain in the ink containing 
activity energy-line hardenability resin, the exposure of a considerable amount is needed for 
changing a protective layer into a tuck free-lancers condition. It becomes easy to generate a 
crack in the protective layer located in the mold-goods curved-surface section on the other 
hand at the time of an imprint as an exposure is superfluous. Although what is necessary is just 
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to adjust the dose of a first stage exposure in order to make it to generate and there be no 

above-mentioned trouble, generally a reaction rate is size, and in order that a dark reaction may 

progress, control of a dose is not easy [ a radical polymerization ] even for after an activity 

energy-line exposure. Moreover, there is also disadvantage that exposure conditions tend to 

become unstable by degradation of the light source lamp of an activity energy line. 

[0007] Moreover, when irradiating an activity energy line at the time of double-width imprint 

material production, large-scale irradiation equipment is needed and cost starts. 

[0008] Therefore, this invention aims at offering the activity energy-line hardenability resin 

constituent used for the protective layer of the imprint material which the above troubles can be 

removed [ material ], and mold goods excellent in abrasion resistance and chemical resistance 

can be obtained [ material ] by low cost, and does not generate a crack in the mold-goods 

curved-surface section at the time of an imprint. 

[0009] 

[Means for Solving the Problem] this invention persons found out that said technical problem 
was solvable, when using the activity energy-line hardenability constituent which contains the 
specific polymer concerning this invention, and polyfunctional isocyanate as an active principle in 
forming the protective layer of imprint material as a result of inquiring wholeheartedly that said 
technical problem should be solved. 

[0010] That is, the activity energy hardenability resin constituent used for the protective layer of 
the imprint material of this invention was constituted so that the polymer and polyfunctional 
isocyanate of the acrylic (meta) equivalent of 100-300g / eq, hydroxyl values 20-500, and weight 
average molecular weight 5000-50000 might be contained as an active principle. 
[001 1] Moreover, in the configuration of the above-mentioned constituent, the polymer was 
constituted so that it might be the resultant which carried out the addition reaction of the alpha 
and beta-partial saturation monocarboxylic acid to the glycidyl (meta) acrylate system polymer. 
[0012] Moreover, in the configuration of the above-mentioned constituent, the glycidyl (meta) 
acrylate system polymer was constituted so that it might be alpha which does not contain the 
homopolymer or the glycidyl (meta) acrylate, and the carboxyl group of glycidyl (meta) acrylate, 
and the copolymer which consists of a beta-partial saturation monomer. 

[0013] The protective layer formed on the base sheet which has a mold-release characteristic 
constituted the imprint material of this invention so that it might consist of a heat crosslinking 
reaction product of the above-mentioned activity energy-line hardenability resin constituent. 
[0014] Moreover, in the configuration of the above-mentioned imprint material, it constituted so 
that a pattern layer and a glue line might be prepared one by one on a protective layer. 
[0015] After pasting up the above-mentioned imprint material on a mold-goods front face, the 
manufacture approach of mold goods excellent in the abrasion resistance and chemical 
resistance using the imprint material of this invention was constituted so that it might pass 
through the process which irradiates the process and activity energy line which exfoliate a base 
sheet. 

[0016] Moreover, the manufacture approach of mold goods excellent in the abrasion resistance 
and chemical resistance using the imprint material of this invention puts the above-mentioned 
imprint material in shaping metal mold, carried out injection fullness of the resin into the cavity, 
and after making obtaining resin mold goods and coincidence paste up imprint material on the 
front face, it was constituted so that it might pass through the process which irradiates the 
process and activity energy line which exfoliate a base sheet. 
[0017] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail, referring to a 
drawing. A mimetic diagram [ showing 1 of the production process of the mold goods / having 
excelled in the abrasion resistance using imprint / that a type-section / showing the example of 
everything but imprint / that a type-section / showing one example / Fig. and drawin g 2 start 
this invention / material / Fig. and drawin g 3 start this invention / material and chemical 
resistance / of imprint / that drawin g 1 starts this invention / material example ] and drawin g 4 
are mimetic diagrams [ showing the example of everything but the production process of mold 
goods / having excelled in the abrasion resistance using imprint / starting this invention / 
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material, and chemical resistance ]. the inside of drawing, and 1 — a base sheet and 2 — a 
protective layer and 3 — a pattern layer and 4 — a glue line and 5 — an imprint layer and 6 — 
in a heat-resistant rubber-like elasticity object and 9, an ejector half and 10 show a cover half 
and, as for imprint material and 7, 1 1 shows [ mold goods and 8 ] melting resin, respectively. 
[0018] First, the imprint material 6 of this invention is explained (refer to drawin g 1 ). 
[0019] As a base sheet 1 which has a mold-release characteristic, the complex of cellulose 
system sheets, such as metallic foils, such as resin sheets, such as a polypropylene regin, 
polyethylene system resin, polyamide system resin, polyester system resin, Pori acrylic resin, 
and polyvinyl chloride system resin, aluminium foil, and copper foil, glassine, coat paper, and 
cellophane, or each above sheet etc. can use what is used as a base sheet of the usual imprint 
material 6. 

[0020] What is necessary is just to form the imprint layer 5 directly on the base sheet 1, when 
the detachability of the imprint layer 5 from the base sheet 1 is good. In order to improve the 
detachability of the imprint layer 5 from the base sheet 1, before forming the imprint layer 5 on 
the base sheet 1, a mold release layer may be formed extensively. When a mold release layer 
exfoliates the base sheet 1 after an imprint or a shaping coincidence imprint, it is released from 
mold from the imprint layer 5 with the base sheet 1. As the quality of the material of a mold 
release layer, a melamine resin system release agent, a silicone resin system release agent, a 
fluororesin system release agent, a cellulosic system release agent, a urea-resin system release 
agent, a polyolefin resin system release agent, paraffin series release agents, these compound- 
die release agents, etc. can be used. As the formation approach of a mold release layer, there 
are print processes, such as the coat methods, such as the gravure coat method, the roll coat 
method, a spray coating method, the lip coat method, and a comma coating method, gravure, and 
screen printing. 

[0021] A protective layer 2 is a layer for exfoliating from the base sheet 1 or a mold release 
layer, becoming the outermost layer of an imprint object, when the base sheet 1 is exfoliated 
after an imprint or a shaping coincidence imprint, and protecting mold goods 7 and the pattern 
layer 3 from a chemical or friction. In order to form this protective layer 2, the activity energy- 
line hardenability resin constituent which contains the polymer and polyfunctional isocyanate of 
the acrylic (meta) equivalent of 100-300g / eq, hydroxyl values 20-500, and weight average 
molecular weight 5000-50000 as an active principle is used. 

[0022] Let the polymer of a protective layer 2 be specific loadings in consideration of physical / 
chemical military requirement of the protective layer 2 before and behind an activity energy-line 
exposure. That is, the acrylic (meta) equivalent is preferably made into 150 - 300 g/eq 100 to 
300 g/eq from the point of the hardenability at the time of an activity energy-line exposure. 
(Meta) When the acrylic equivalent is larger than 300g/eq, the abrasion resistance after an 
activity energy-line exposure is inadequate, and obtaining is difficult for the thing of less than 
100 g/eq. moreover, the hydroxyl value of a reactant point with the polyfunctional isocyanate 
used together to a polymer — 20-500 — it is preferably referred to as 100-300. When a 
hydroxyl value is less than 20, a reaction with polyfunctional isocyanate is inadequate and the 
heat degree of cross linking of the protective layer 2 of the imprint material 6 is low. Therefore, 
when adhesiveness remains or solvent resistance runs short, there is disadvantage, like it 
becomes difficult to print, pile up or roll round the imprint material 6. Moreover, obtaining is 
difficult for that to which a hydroxyl value exceeds 500. the weight average molecular weight of a 
polymer — 5000-50000 — it is 8000-40000 preferably. Since the adhesiveness of the protective 
layer 2 of the imprint material 6 remains [ the weight average molecular weight of a polymer ] 
less than by 5000 or solvent resistance runs short, it becomes difficult to print, pile up or roll 
round the imprint material 6 too, and there is disadvantage — a clear pattern is not obtained. 
Moreover, in exceeding 50000, resin viscosity becomes high too much, and the spreading 
workability of ink falls. 

[0023] As the manufacture approach of a polymer, there is especially no limitation and it can 
adopt a well-known approach conventionally. For example, there are alpha which contains an 
epoxy group in alpha which contains a hydroxyl group in the approach of introducing an acryloyl 
(meta) radical into some side chains of the polymer containing [1] hydroxyl group and the 
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copolymer containing [2] carboxyl groups, the method of carrying out the condensation reaction 
of the beta-partial saturation monomer, and the copolymer containing [3] carboxyl groups, an 
approach of carrying out the addition reaction of the beta-partial saturation monomer, an 
approach to which alpha and beta-unsaturated carboxylic acid be made to react at [4] epoxy- 
group content polymer. 

[0024] An approach [4] is taken for an example and the manufacture approach of the polymer 
used by this invention is explained more concretely. For example, the polymer used by this 
invention by the approach of making alpha, such as an acrylic acid, and beta-unsaturated 
carboxylic acid reacting to the polymer which has a glycidyl group can be obtained easily. A 
copolymer with alpha and beta-partial saturation monomer in which the thing desirable as a 
polymer which has a glycidyl group does not contain a homopolymer, and the glycidyl (meta) 
acrylate and the carboxyl group of for example, glycidyl (meta) acrylate etc. is mentioned. As 
alpha which does not contain this carboxyl group, and a beta-partial saturation monomer, various 
kinds of acrylic ester (meta), styrene, vinyl acetate, acrylonitrile, etc. can be illustrated. If alpha 
and beta-partial saturation monomer containing a carboxyl group is used, bridge formation arises 
in copolymerization reaction time with glycidyl (meta) acrylate, and it is not desirable in order to 
gel, hyperviscosity-izing or. 

[0025] make it any — in case the all directions method of aforementioned [1] - [4] is adopted, it 
is necessary to perform suitably conditioning, such as classes of a use monomer or polymer, and 
these amount used, so that said numerical limited range in connection with a polymer may be 
satisfied This actuation is common knowledge at a person concerned. 

[0026] As polyfunctional isocyanate used together with a polymer in this invention, there is no 
limitation according to rank and it can use well-known various kinds. For example, the 
prepolymer to which isophorone diisocyanate, xylylene diisocyanate, hydrogenation xylylene 
diisocyanate, tolylene diisocyanate, diphenyl methane diisocyanate, 1 , 6-hexane diisocyanate, the 
above-mentioned trimer, polyhydric alcohol, and the above-mentioned diisocyanate were made 
to react can be used. On the occasion of the laminating of the pattern layer 3 to a protective 
layer 2 top, or a glue line 4, it is [ of using polyfunctional isocyanate together with a polymer by 
this invention ] reasonable in satisfying the resistance to the solvent which keeps low the 
adhesiveness of the protective layer 2 before an activity energy-line exposure, and is contained 
in the formation ink of the pattern layer 3 or a glue line 4 to some extent. That is, make the 
hydroxyl group contained in a polymer, and the isocyanate radical of polyfunctional isocyanate 
react, and a slight heat bridge formation object is made to form, and let the above-mentioned 
engine performance be a grant plug. 

[0027] the operating rate of a polymer and polyfunctional isocyanate — the number of hydroxyl 
groups in a polymer, and isocyanate — a rate with the base — 1 / 0.01 - 1/1 — being 
preferably set to 1 / 0.05 - 1/0.8 is determined. 

[0028] Moreover, the activity energy-line hardenability resin constituent used for a protective 
layer 2 can contain the following components if needed in addition to a polymer and 
polyfunctional isocyanate. That is, they are a reactant dilution monomer, a solvent, a coloring 
agent, etc. Moreover, when using an electron ray on the occasion of an activity energy-line 
exposure, sufficient effectiveness can be demonstrated, without using a photopolymerization 
initiator, but to use ultraviolet rays, it is necessary to add various kinds of well-known 
photopolymerization initiators. Moreover, the thing whose colored thing is not colored, either is 
sufficient as a protective layer 2. 

[0029] The activity energy-line hardenability resin constituent used for a protective layer 2 may 
be made to contain lubricant if needed. Since surface roughening of the front face of a 
protective layer 2 is carried out, it is because it becomes easy to wind as a sheet and is hard 
coming to generate blocking. Moreover, it can rub and the resistance over ********** can be 
increased. As lubricant, synthetic resins, such as waxes, such as polyethylene wax, paraffin wax, 
a synthetic wax, and a montan wax, a silicone system, and a fluorine system, can be used, for 
example. Lubricant is made to contain in 1 - 6% of the weight of an amount preferably 0.5 to 1 5% 
of the weight. If the amount of lubricant is less than 0.5 % of the weight, prevention of blocking 
and the effectiveness of friction ******** resistance will decrease, and if it exceeds 15 % of the 
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weight, the transparency of a protective layer will get extremely bad. 

[0030] The activity energy-line hardenability resin constituent used for a protective layer 2 
contains an ethylene nature partial saturation radical, a hydroxyl group, and an isocyanate 
radical. If this activity energy-line hardenability resin constituent is heated, a hydroxyl group and 
an isocyanate radical will react and a bridge will be constructed over resin. Moreover, if this 
activity energy-line hardenability resin constituent is exposed to an activity energy line, an 
ethylene nature partial saturation radical will carry out a polymerization, and a bridge will be 
constructed over resin. That is, a bridge is constructed over the activity energy-line 
hardenability resin constituent used for a protective layer 2 by both heat and the activity energy 
line. 

[0031] As the formation approach of a protective layer 2, there are print processes, such as the 
coat methods, such as the gravure coat method, the roll coat method, a comma coating method, 
and the lip coat method, gravure, and screen printing. Generally, 0.5-30 micrometers of 
protective layers 2 are preferably formed in the thickness of 1-6 micrometers. If abrasion 
resistance and chemical resistance are weak when the thickness of a protective layer 2 is less 
than 0.5 micrometers, and it exceeds 30 micrometers, it will become cost quantity, and a foil 
piece worsens, and a protective layer 2 remains in an unnecessary part, and it becomes weld 
flash. 

[0032] By heating the protective layer 2 formed as mentioned above, a protective layer 2 serves 
as a heat crosslinking reaction product of an activity energy-line hardenability resin constituent. 
Since this heat crosslinking reaction product is in a tuck free-lancers condition, it becomes easy 
to print other layers on a protective layer 2, and to pile up, or to roll round the imprint material 6. 
Since a bridge is not constructed over this ethylene nature partial saturation radical contained in 
an activity energy-line hardenability resin constituent in the heated phase, the activity energy- 
line! hardenability resin constituent has not carried out bridge formation hardening completely. If '- 
a condition paraphrase is carried out, it will be in the condition of bridge formation hardening' 
halfway.. Therefore, a protective layer 2 can be adapted for the curved surface of mold goods, 
and has the flexibility of extent which does not produce a crack. The crosslinking reaction by 
heating is easy to control as compared with the crosslinking reaction by activity energy-line 
exposure. Therefore, extent over which a protective layer 2 is made to construct a bridge can be 
suitably defined according to the class of activity energy-line hardenability resin constituent to 
be used, the curvature of mold goods, etc. 

[0033] The pattern layer 3 is usually formed as a printing layer on a protective layer 2. It is good 
to use the coloring ink which uses resin, such as polyvinyl system resin, polyamide system resin, 
polyester system resin, Pori acrylic resin, polyurethane system resin, polyvinyl-acetal system 
resin, polyester polyurethane system resin, cellulose ester system resin, and alkyd resin, as a 
binder, and contains the pigment or color of a suitable color as a coloring agent as the quality of 
the material of a printing layer. It is good to use the usual print processes, such as offset 
printing, gravure, and screen printing, etc. as the formation approach of the pattern layer 3. In 
order to perform multicolored printing and a gradation expression especially, offset printing and 
gravure are suitable. Moreover, in the case of monochrome, the coat methods, such as the 
gravure coat method, the roll coat method, a comma coating method, and the lip coat method, 
are also employable. According to a pattern to express, the pattern layer 3 may be partially 
formed, when preparing extensively. Moreover, the pattern layer 3 may consist of combination of 
the thing which consists of a metal vacuum evaporation© layer or a printing layer, and a metal 
vacuum evaporationo layer. 

[0034] A glue line 4 pastes up above-mentioned each class on mold-goods 7 front face. A glue 
line 4 is formed in the part on a protective layer 2 or the pattern layer 3 to make it paste. That 
is, if a part to make it pasting is all-out, a glue line 4 is formed extensively. Moreover, if a part to 
make it pasting is partial, a glue line 4 is formed partially. As a glue line 4, the thermosensitive or 
pressure-sensitive resin suitable for the material of mold goods 7 is used suitably. For example, 
when the quality of the material of mold goods 7 is Pori acrylic resin, it is good to use Pori 
acrylic resin. Moreover, what is necessary is just to use these resin, affinitive Pori acrylic resin, 
polystyrene system resin, polyamide system resin, etc., when the quality of the materials of mold 
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goods 7 are polyphenylene oxide polystyrene system resin, polycarbonate system resin, styrene 
copolymer system resin, and polystyrene system blend resin. Furthermore, when the quality of 
the material of mold goods 7 is polypropylene resin, chlorination polyolefin resin, chlorination 
ethylene-vinylacetate copolymer resin, cyclized rubber, and cumarone indene resin are usable. 
As the formation approach of a glue line 4, there are print processes, such as the coat methods, 
such as the gravure coat method, the roll coat method, and a comma coating method, gravure, 
and screen printing. In addition, when a protective layer 2 and the pattern layer 3 have an 
adhesive property enough to mold goods 7, it is not necessary to form a glue line 4. 
[0035] in addition, the voice which described the configuration of the imprint layer 5 above — 
when it is not limited like and uses the aiming only at surface-protection processing imprint [ / 
the base design or transparency of mold goods 7 ] material 6, sequential formation of a 
protective layer 2 and the glue line 4 can be carried out as mentioned above on the base sheet 
1 , and the pattern layer 3 can be omitted from the imprint layer 5 (refer to drawing 2 ). 
[0036] Moreover, a support layer may be prepared between the imprint layers 5. A support layer 
can raise the adhesion between the imprint layers 5, or it is a resin layer for protecting mold 
goods 7 and the pattern layer 3 from a chemical, for example, thermoplastics, such as 
thermosetting resin, such as 2 liquid hardenability urethane resin, a melamine system, and an 
epoxy system, and vinyl chloride copolymer resin, can be used for it. As the formation approach 
of a support layer, there are print processes, such as the coat methods, such as the gravure 
coat method, the roll coat method, and a comma coating method, gravure, and screen printing. 
[0037] The manufacture approach of mold goods excellent in the abrasion resistance and 
chemical resistance which are hereafter applied to this invention using the imprint material 6 of 
the above mentioned lamination is explained. 

[0038] First, a glue line 4 side is turned down and the imprint material 6 is arranged on mold 
goods 7 (refer to drawin g 3 X Next, heat or/and a pressure are applied from the base sheet V 
side of the imprint material 6 through the heat-resistant rubber-like elasticity : object 8 set as 
the temperature of about 80-260 degrees C, a pressure 50 - about two 200 kg/m conditions, 
using the imprint machines equipped with the heat-resistant rubber-like elasticity object 8, for 
example, silicone rubber, such as a roll imprint machine and an up-and-down imprint machines By 
carrying out like this, a glue line 4 pastes mold-goods 7 front face. Subsequently, if the base 
sheet 1 is removed after cooling, exfoliation will take place in the interface of the base sheet 1 
and a protective layer 2. Moreover, if the base sheet 1 is removed when a mold release layer is 
prepared on the base sheet 1, exfoliation will take place in the interface of a mold release layer 
and a protective layer 2. Finally, bridge formation hardening of the protective layer 2 imprinted by 
mold goods 7 is completely carried out by irradiating an activity energy line. In addition, the 
process which irradiates an activity energy line may be performed before the process which 
exfoliates the base sheet 1 . 

[0039] As an activity energy line, an electron ray, ultraviolet rays, a gamma ray, etc. can be 
mentioned. Exposure conditions are defined according to an activity energy-line hardenability 
resin constituent. 

[0040] As mold goods 7, although the quality of the material is not limited, the resin mold goods 
7, woodwork products, or these compound products can be mentioned especially. Transparence 
and translucent and opaque any are sufficient as these. Moreover, mold goods 7 do not need to 
be colored even if colored. As resin, general-purpose resin, such as polystyrene system resin, 
polyolefine system resin, ABS plastics, an AS resin, and AN resin, can be mentioned. Moreover, 
polyphenylene oxide polystyrene system resin, polycarbonate system resin, Polyacetal system 
resin, acrylic resin, polycarbonate denaturation polyphenylene ether resin, Polyethylene 
terephthalate resin, polybutyrene terephthalate resin, General-purpose engineering plastics and 
polysulfone resin, such as ultra-high-molecular-weight-polyethylene resin. Super engineering 
plastics, such as polyphenylene sulfide system resin, polyphenylene oxide system resin, 
polyacrylate resin, polyetherimide resin, polyimide resin, liquid crystal polyester resin, and poly 
allyl compound system heatproof resin, can also be used. Furthermore, the compound resin 
which added reinforcing materials, such as a glass fiber and an inorganic filler, can also be used. 
[0041] Next, how to give abrasion resistance and chemical resistance to resin mold-goods 7 
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front face using the shaping coincidence replica method by injection molding is explained using 
the above mentioned imprint material 6 (refer to drawin g 4 ). First, the imprint material 6 is sent 
in so that the imprint layer 5 may be carried out inside into the molding die which consists of an 
ejector half 9 and a cover half 10, that is, the base sheet 1 may touch a cover half 10. Under the 
present circumstances, you may also send in one imprint material 6 of a sheet at a time, and 
may also send in the need part of the long imprint material 6 intermittently. When using the long 
imprint material 6, it is good to use the feed gear which has a positioning device and to make it 
in agreement [ the aim of the pattern layer 3 of the imprint material 6 and a molding die ]. 
Moreover, if the imprint material 6 is fixed by the ejector half 9 and the cover half 10 after a 
sensor detects the location of the imprint material 6 in case the imprint material 6 is sent in 
intermittently, since the imprint material 6 can be fixed in the always same location and a 
location gap of the pattern layer 3 does not arise, it is convenient. After closing a molding die, 
injection fullness of the melting resin 1 1 is carried out into metal mold from the gate established 
in the ejector half 9, and forming mold goods 7 and coincidence are made to paste up the imprint 
material 6 on the field. After cooling the resin mold goods 7, a molding die is opened and the 
resin mold goods 7 are taken out. Finally, after removing the base sheet 1, bridge formation 
hardening of the protective layer 2 is completely carried out by irradiating an activity energy line. 
Moreover, after irradiating an activity energy line, the base sheet 1 may be removed. 
[0042] 

[Example] Although the following examples and examples of a comparison are given and this 
invention is explained still more concretely, this invention is not limited to these examples. In 
addition, the section and % are [ the following and ] weight criteria. 

[0043] A polyester resin film with a thickness of 38 micrometers is used as an example 1 base 
sheet. After applying a melamine resin system release agent to the thickness of 1 micrometer 
with gravure and forming a mold release layer on a base sheet, It is following varnish A200 
section (solid content 100 section), 1, and 6-hexane diisocyanate trimer (it trade-name- 
coronate-HX(s)) on it. The protective layer which blended the 5 by Japan polyurethane industrial 
incorporated company section and the photopolymerization initiator (trade name IRUGAKYUA 
184, Ciba-Geigy make) 5 section was formed with gravure. Protection layer thickness could be 5 
micrometers. By heating for 20 seconds at 150 degrees C, bridge formation hardening of the 
protective layer was carried out halfway, it carried out in acrylic ink as a pattern layer, sequential 
printing formation of the acrylic resin was carried out with gravure as a glue line, and imprint 
material was obtained. 

[0044] In addition. Varnish A is the following, and was made and obtained. First, after teaching 
the glycidyl methacrylate (henceforth GMA) 175 section, methyl methacrylate (henceforth MMA) 
75 section, lauryl mercaptan 1.3 section, butyl-acetate 1000 section and 2, and 2- 
azobisisobutyronitril (henceforth azobisuisobutironitoriru) 7.5 section to the reactor equipped v 
with churning equipment, a cooling pipe, a dropping funnel, and nitrogen installation tubing, the 
temperature up was carried out until it applied to the bottom of a nitrogen air current for about 1 
hour and whenever [ system internal temperature ] became about 90 degrees C, and it was kept 
warm for 1 hour. Subsequently, from the'dropping funnel which taught the mixed liquor which 
consists of the GMA525 section, the MMA225 section, the lauryl mercaptan 3.7 section, and the 
azobisuisobutironitoriru22.5 section beforehand, about 2 hours was required, mixed liquor was 
dropped in the system, the azobisuisobutironitoriru 10 section was taught to the bottom of a 
nitrogen air current after keeping it warm to this temperature for 3 hours, and it was kept warm 
for 1 hour. Then, the temperature up was carried out to 120 degrees C, and it was kept warm for 
2 hours. Nitrogen installation tubing was again attached to air installation tubing after cooling to 
60 degrees C, and after teaching the acrylic-acid (henceforth AA) 355 section, the METOKINON 
2.0 section, and the triphenylphosphine 5.4 section and mixing, the temperature up was carried 
out to 1 10 degrees C under air bubbling. At this temperature, the METOKINON 1.4 section was 
taught after 8-hour incubation, and it cooled, ethyl acetate was added so that a nonvolatile 
matter might become 50%, and Varnish A was obtained. The polymers contained in Varnish A 
were acrylic equivalent 270 g/eq, a hydroxyl value 204, and weight average molecular weight 
1 8000 (based on the styrene conversion by GPC). 
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[0045] After imprinting on the surface of mold goods using a shaping coincidence replica method 
using this imprint material, the base sheet was removed, ultraviolet rays were irradiated and 
bridge formation hardening of the protective layer was carried out completely. In addition, the 
process condition was made into the resin temperature of 240 degrees C, the die temperature of 
55 degrees C, and the resin pressure of about 300kg/cm2. Mold goods used the quality of the 
material as acrylic resin, 95mm long and 65mm wide, started and fabricated it 4.5mm and R2.5mm 
[ of the corner section ] in the shape of a tray. Exposure conditions were made into 1 20 w/cm, 
six LGTs, lamp height of 10cm, and belt speed 15 m/min. 

[0046] A polyester resin film with a thickness of 38 micrometers is used as an example 2 base 
sheet. After applying a melamine resin system release agent to the thickness of 1 micrometer by 
the gravure coat method and forming a mold release layer on a base sheet, It is following varnish 
A200 section (solid content 100 section), 1, and 6-hexane diisocyanate trimer (it trade-name- 
coronate-HX(s)) on it. Sequential formation of the protective layer which blended the 10 by 
Japan polyurethane industrial incorporated company section and the photopolymerization 
initiator (trade name IRUGAKYUA 184, Ciba-Geigy make) 5 section was carried out by the lip 
coat method. Protection layer thickness could be 5 micrometers. By heating for 20 seconds at 
150 degrees C, bridge formation hardening of the protective layer was carried out halfway, as a 
support layer, it carried out in acrylic ink as urethane system ink and a pattern layer, sequential 
printing formation of the acrylic resin was carried out with gravure as a glue line, and imprint 
material was obtained. 

[0047] After imprinting on the surface of mold goods like an example 1 using a shaping 
coincidence replica method using this imprint material, the base sheet was removed, ultraviolet 
rays were irradiated and bridge formation hardening of the protective layer was carried out .■ 
completely. Exposure conditions were made into 120 w/cm, two LGTs, lamp height of 10cm, and 
belt speed 2.5 m/min. : \ ^ 

[0048] It replaced with the varnish A of example 3 example 1, and outside which used Varnish B •« 
was carried out like the example 1. Varnish B changed the amount of the monomer used in the 
GMA250 section and post-preparation into the GMA750 section for the amount of the monomer 1 
used which teaches the first stage and comes out, and changed the amount of AA used to the 
507 sections. The polymers contained in Varnish B were acrylic equivalent 214 g/eq, a hydroxy! 
value 262, and weight average molecular weight 20000. 

[0049] After forming with gravure the protective layer which blended example of comparison A1 
silicon system resin ("TPR6701" by Toshiba Silicone, Inc.), outside of having carried out bridge 
formation hardening of the protective layer completely with heating at the time of imprint 
material production and not irradiating ultraviolet rays after an imprint was carried out like the 
example 1. 

[0050] After forming with gravure the protective layer which blended the urethane acrylate which 
has an example of comparison A duplex affinity double bond, the reactant diluent, and the 
photopolymerization initiator, outside of having carried out bridge formation hardening of the 
protective layer completely by UV irradiation at the time of imprint material production and not 
irradiating ultraviolet rays after an imprint was carried out like the example 1. The exposure 
conditions at the time of imprint material production were made into 120 w/cm, two LGTs, lamp 
height of 5cm, and belt speed 20 m/min. 

[0051] Outside which the first stage exposure of the ultraviolet rays is carried out at the time of 
imprint material production, and bridge formation hardening of the activity energy-line 
hardenability resin is halfway carried out after forming with gravure the protective layer which 
blended the urethane acrylate which has an example A3 polymerization nature double bond of a 
comparison, thermoplastic acrylic resin, and a photopolymerization initiator, and the second 
stage exposure of the ultraviolet rays is carried out [ outside ], and carries out bridge formation 
hardening of the activity energy-line hardenability resin completely again after an imprint was 
carried out like the example 1. The exposure conditions at the time of imprint material 
production were made into 120 w/cm, one LGT, lamp height of 10cm, and belt speed 50 m/min. 
[0052] It replaced with Varnish A and Varnish B of an example of comparison B example, and 
outside which used Varnish C was carried out like the example 1. Varnish C changed the amount 
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of the monomer used in the GMA125 section, the MMA125 section, and post-preparation into 
the GMA375 section and the MMA375 section for the amount of the monomer used which 
teaches the first stage and comes out, and changed the amount of AA used to the 254 sections. 
The polymers contained in Varnish C were acrylic equivalent 355 g/eq, a hydroxyl value 158, and 
weight average molecular weight 1 7000. 

[0053] The performance evaluation of the existence of a crack, chemical resistance, and 
abrasion resistance was performed, respectively about the above-mentioned examples 1-3 and 
example Aof comparison1-3, and the example B of a comparison (Table 1). the existence of a 
crack — the condition of a mold-goods curved surface — observing — a visual judgment — O 
generating nothing and ** — a little — generating and x — either of the generating estimated 
considerably, chemical resistance sinks a methanol into gauze — making — the condition of the 
front face after 50 round-trip ****** — observing — a visual judgment — O generating nothing 
and ** — a little — generating and x — either of the generating estimated considerably, 
abrasion resistance — #000 steel wool of 1cm angle — a load (100g, 300g) — applying — the 
movable distance of 2cm, and 2 round trips / second — it is — the front face after 200 round 
trips — getting damaged — extent — observing — a visual judgment — O fitness and ** — 
either of a defect and poor x estimated a little. 
[0054] 
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[0055] The following thing is clear from the evaluation result of Table 1. That is, the examples 1- 
3 which have the protective layer which turns into the outermost layer from the heat 
crosslinking reaction product of the activity energy-line hardenability resin constituent which 
contains the polymer and polyfunctional isocyanate of the acrylic equivalent of 100-300g / eq, 
hydroxyl values 20-500, and weight average molecular weight 5000-50000 as an active principle 
are excellent in abrasion resistance and chemical resistance, and the crack has not generated 
them in the mold-goods curved-surface section. On the other hand, even if the result with which 
should be satisfied of a crack, abrasion resistance, and chemical-resistant all was not obtained 
but the example A2 of a comparison was excellent in abrasion resistance and chemical 
resistance, the crack generated many examples A1 of a comparison, and example A3 of a 
comparison was what is inferior with abrasion resistance and chemical resistance, although a 
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crack did not occur. Moreover, since the acrylic equivalent of the polymer which contains the 
example B of a comparison which has the protective layer which consists of a heat crosslinking 
reaction product of an activity energy-line hardenability resin constituent as well as examples 1- 
3 in an activity energy-line hardenability resin constituent has exceeded the specific range, 
abrasion resistance is inferior. 
[0056] 

[Effect of the Invention] A protective layer this invention The acrylic (meta) equivalents 100- 
300g / eq, It consists of a heat crosslinking reaction product of the activity energy-line 
hardenability resin constituent which contains the polymer and polyfunctional isocyanate of 
hydroxyl values 20-500 and weight average molecular weight 5000-50000 as an active principle. 
Since bridge formation hardening of this protective layer imprinted on the surface of mold goods 
is carried out by activity energy-line exposure, mold goods excellent in abrasion resistance and 
chemical resistance can be obtained, and a crack is not generated in the mold-goods curved- 
surface section. Moreover, in order to carry out bridge formation hardening of the protective 
layer halfway with heating at the time of imprint material production, on the occasion of an 
activity energy-line exposure, huge activity energy-line irradiation equipment is unnecessary* and 
it ends with low cost. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the type section Fig. showing one example of the imprint material concerning 
this invention. 

[Drawin g 2] It is the type section Fig. showing other examples of the imprint material concerning 
this invention. 

[ Drawin g 3] It is the mimetic diagram showing one example of the production process of mold 
goods excellent in the abrasion resistance and chemical resistance using the imprint material 
concerning this invention. 

[ Drawin g 4] It is the mimetic diagram showing other examples of the production process of mold 
goods excellent in the abrasion resistance and chemical resistance using the imprint material 
concerning this invention. 

[Description of Notations] . 

1 Base Sheet 

2 Protective Layer 

3 Pattern Layer 

4 Glue Line v 

5 Imprint Layer 

6 Imprint Material 

7 Mold Goods 

8 Heat-resistant Rubber-like Elasticity Object 

9 Ejector Half 

10 Cover Half 

1 1 Melting Resin 



[Translation done.] 
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^4©EnPJ^* s *>^>. «m®2{io.5~30M 
m. Jf*b<«l~6 ym©J?5tCJBfi£-r-2). 
©JlS^o.s/ini^TlHl-SiWfffitt. W»a n D i4* s lf 
<. 3O»im4±iSi3XFili%0, £.tcmV)ti& 

[0 03 2] «±©£5K:br^j£3ttfc<£gJ12£JJD 
^-r-BChtCcfcO. «SS2«rSttx*;l'4 ? -^efttt 
«J!B«SBft ©«lSR«Sie^l«» <!: * * . C ©^SISSlc; 
£j$M\* Z-jZv*) -©t»^l«: * &Wm 2 ±tc 



limzzmmitovtmtzz. Ltcw->x, gjkb2« 
mtezmrz, imic sttx^^**- 

icmcxmwg.sb'?*. 

[0033] feffim 3 «. «iH2©±K, ji^«E|7BiJ 

jmm. xvTzvmmss* ^ux^fjuisi, #y 

?Z>m&-<>*zm^Z>±£^. 3 ©}&££££ 
t>T«. *y*>v KEPJ5U&. ^•5k*TEPJi?!|&, xi"J- 

3fct. £JSli#JI#><E>&Sfc©. ^-SWiEPPMi^M 

[0034] mmm4 «. ss^n^atMcctie©^* 

8»?-£&©T*S„ J£SS4tt. 2$ 

■&7 ©ms*5# y ^ * - v k • * 

4MB. *y#-**- h^MtJflg. x^u>Jta^»^ 

if 5 VTWm& . ^^U->EPBI^d:i*©EPJ5iJ^*J 
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If*. 

[0 035] ifc^JI 5 ©#/£«. ±SL/fcSS»(C 

«e3ftS fciitfcf. JiBga7©JlHttil 

6 fcfflOfcJ&^CCfct. h 1 ©±tc£gB2 , 

*jj:d ; s»js4 £±j£©<fc 5 tcmsmf&uxwzms.j: 

0i£ffiJI 3 £#BSTSC (H2#R8) . 

[0 0 3 6] S/c. fe^)15ra(C > T>*-»%SWC 
10 7>#-Stt. 3£^IB5ffl©^lt4*iSJ6fc 

0 . HrF D *> 6 JftJBA 7 ^ffiH 3 fc&RT £ fc&©Wflg 

^ft«fli&i'©!»pIffitt«)!§*ffiC»4Ci*i-C#S. T 
>*-i©«sJ*Sibt», i^frp-hi*. p- 

EnSO^x d7 y ->E|JBiJ&* i*©EPWffi*i* 
[0 03 7] fcTF. SSrS2Ufc»«fi!E©R¥W6*ffll,>, 

20 ijjt^ttfconriftwr*. 

[0 03 8] *f. SS)14ffliJ^TtCLr. !m&7± 
tclK^W6*ieg-rS (03#M) . ^K. MR=fAtt 
Wttf*8«it«^y 3>-5^<-*fflliLfcP-;HE^a. 
T 5» 7'^^ >i£^S!5c i*©|£^fS%ffil\ SS80-260 

=fAt*c5itt<*8 *^OrR^tt6©S*->- F 1 fM#>6 

S«J14^^n a r,7^ffi{C^-rS„ ^0r»-C. ftSJ&tt 

BJB2i©^ffi-camt3&5|ac-5. *«K. ffittx^^u 
^-»*]RM«- ^ C t K J; «3 . fiSffJfa 7 KfifStifcS 
SBH2«r=S^K:S?«s'ie{t3-a-*. fStSfex^-^*"- 
«*fiMW h 14fHJgtt-SXfi©M 

[0 039] r§^x^;l/+"-i^i LT«, Sl^ 
40 [0 040 ] OJBA7 it/TB, ttS^fg^^n^C <b 

©a^i?D a D ^i"Wf^ci^-c^^ o cne«. a 
^sw©u-rn-c«>«tt>. gfc. «7 

Sitvxit. ^yx^u>^B§, ^>j^u7-f>^w 

Bi. ABSWBi. ASWBI. ANWBf^i©taffli}JJi^ 

■fe wiib. rf y-MMSfflt. ^y*-^- hg: 



9 

tulx >; x ? u >mviu £<ov\.m x > v>- r y > 
«?bi. *yx-:rjw = fwr. spu-fs pun. 

* y x* ^;Mttfl§, »H y 7 y ^SWIWflBtt <*f<DX-^ 

[oo4i] -xic. mzistdfcmie &m^. mbusm io 

ts. com. m&DWm6*l®.'?^>m t )&A J -Ci>£ 
xmiX&Z. j£J&J8£§S£BJD:tef&. nJ«l§?9«:!S:W 

/c-y- h zvmmmm 1 1 *#srt«:»ta^s-tt. m 

•tt-S-o 8JIIt^iS7£#SlL;fc&, fiRff^^M«:^t»r 

«li«9gft7*W») tti-T. *»tc. g#->- F 1 

Ltc&. rS&x*Jl/**Hi!OI«T£C<hfc<£D««Jl 30 

mmvtc^ mtis- f 1 zmwx 

[0042] 

[0043] mmm 1 

F i lsXm$ 3 8 Mm<£>* y xXf^MtfJjg? -f 

/uAtjgik. s»v- f±k. ^ ^ s ^mmimmm* 40 

Lfcf£, -£<D_htCTiB , 7XXA200g|S (S^IOOSP) . 
l,6--M=-y->i^V*>7*--F3«*: (mShZ^V*- 
FHX, H*tf y^U^IJfttfc^ttM) 535*$J:!>* 

*a^W*ftW -f 184, 

5»*E£Lfc«8W**5K7EllWactt:r 
JglSl/ft:. «SH©J13tt5 (imil/fc, 150'CT2 

^mmtuxr^v^^^^. mmmtvxTf)* 
mm*?? vTwm&t£xm'XwmBi&ux$mtfz& so 
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[0044]%*$, «T©<t^{CL/T» 

*. t-r. mmm.. mam. mra-bisxvgmm 

At^AfcSlc^lgK, ifV UisAsjt 57 2 'J U- F 
<JWT, GMAit,^) 175SU, j*f-*jttH?V U-F 
(tTF. MMAil^) 75§B. 7?y.U^;l'#7 , *>l. 

3SP, »K^?^iD00g)y<iJ:a f 2 f 2 , -7V'tx>f 

F y.rt/ (feTF. A I BNtC^) 7.5g&£ttiAA,ft: 

ft. ^fPHeu&TKift l B$p^^w-c^SS*5$5j90-Ck:fjr 

MA525SP, MMA225SB, 53 'J ;l^Ol/#:/£ >3.7§B 
teitfA I BN22.5§P*>6^-5.?l^ ; Srttii ! ^cSTn 

KljgTL/. 3B#HISISStceSft. A I BNloas^ttii 

O^ti, 74"J^K (felT. A A £1^5) ^ 
h + y>2.0SP*$J:O*h y 7i-W *X7 ^ >5.4gP* 
<±3i*®^l/fc^, 9»;^'J >4Ttcr. aao'C^T 
Sfilz/c. |SJfiKfC-C8^ffi?aa. ^h*^>l.4g|5 

T ^ y-»^S270g/e a, 7KK*fflfi204, Sfi 

W^-Sisooo <GPCtc«fcS^?-u>^w:J:S) 
[0045] C^^W^ffl^^lSj^^ft'&WflB 

%%kmt. ^Biias24o'c. minK^m 

OOkq/cirt 1 thtc. I8M&IZ. tfm*7 * V frffimt 
0. SJ95mm, «6Smm, lL%±*5 0 4.5mm, 
R2.5mn© mm^mt. 120w/c 

in, 6tl, ^V'T'iiSSlOcm, f- FlSn/mini 

[0 04 6] Slig^l2 

if=7^7^-Ymcx 1 nmO^StcSIWUB^JiS^ 
JjSL/fcf^, ^■CD±(CTia , 7XXA200gP (SJK^lOO 
SP) . l,6--^*-^>^^V^7*- Y 3S(* (ffio D ofi=3 
ci^-hHX, H*#y-&Uf >I!£»5&£*±fi) 10 
g|5fcJ;o*^fi^P§^J (iS D D p«'f;i'***^.7-l 8 4. 
^•tf-r^-ttSS) 5fif«K^Lfc«BBB*y 5^3- 

1 5 0 *CT 2 0 immf&T Z> C £ K.J: K) SB 
m^tS-a-. 7>27-JB£U-C9U*>JM>*. ^ffl 

jf£ur7^y^JS>r>+, gsn£ur7 5";;HSBa 
[0047] c<DmMmzmi.>mm&fW?&*mm v 



C7) 
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itbft. HMfttttt. 120w/cm. 2JT, 5>?W3lDc 
m. *<)l> F^f- F2. Sm/irrini L/c„ 
[0 04 8] 

ttM 1 1 m® icmm btc. v-xb \*. tn»tt&#T© 
gm a 2so». m±ikfrvo>m&WQm 

S*GMA750SWe:£*.. AA©^Mfi^S07gPK:^{tS 
■tf/c. ^-^BtC^Sft-S^y V-{i. Ti"J^S21 
4g/e q, *&Sffi262 > *S¥^#Tfi20000T , *o 10 
tc. 

[0049] itl&WA 1 

iy y =i >^8fj}t y n - >«c*£4t« r t p r 6 

70 1J ) *E£bfcfiaiJB*y9trTEraJttK:-CjBJ3& 
t/fcf*. JE?WflFtttt<cAllkK: <fc •) «SJ1 £55£CC?[?« 

[0050] ittSMA 2 

m^-mm^m-r^'y u*>rf y u- h tsim. 
zimLii^ctvmtmmi tmmtcmmistt. ss 

¥W^B#©MI^#«, 120w/cm. 2fl\ 7>7l^ 
§5 cm. h*fc — F20n/min£ L»te. 
[005 1 ] Jt&MA 3 

-5 U£>T* 'J I — F 

ttr * y <t ef#s£H*&aM*e£ i, 4 
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•wefts*. Ussatcwflt «n«t»^aiHWurs 

sWfcWi &H8tcXJkt/ft:. $£¥#f1W©MltsSy* 

I*. 120 w /cm, l£l\ 7>7*iS$10cm, F ^ tf— 
F50m/ mini l/Tic. 
[0 0 5 2] JfctHRB 

Ili^D^-XA-^-XBfCftAT. 9-XC£fBt,> 

ii^fO^fifrfiSffia?:. GMA12535. MMA1253B, 
«ti^T©*»MSfl»*GMA375». MMA375SB 
K«*.. A A©ffifliS£254g|5K:^fb<*-tf fc. 7^C 
CCSStlStfU v-tt v 'J ^S355g/e q, * 
KSffil58. SS2pi^^fil7000f4)o/c o 
[0053] ±te©*JSW 1 ~ 3 4»J:C«t«WA 1 ~ 

3. OMmBic-o^x. *t\?ti?7?>7<Dmm. mm 

p D ptt> W«Rtt©ttlBWfB*1ftt-jfc <«1> . >5» 

•9. OfS£&U A*>*>#6£. X35>^f)^S£©t>rn*» 
■CfFfflSLfc. W^atttt. tf-Hrft^ Zs-frZ&g.Z 

n*-CfPflBLfc. Bt^tt». 1 cmft©#0 0 0X^ 
—71'^— 7MciSrS doog. 300g) *#>w\ "5JS&^g|2 
cm, 2W#T, 2 0 0t«a©»IotSK 

tasu aa«secc«fc»). ow. a^wa. x^ 

[0054] 
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[0055] mi<DWW&3kfrt>> '^octismhtp-c 

-T&fe^. ^JlKT^y^Sloo-^oog/e 
q> *KSffi20~ 500, sa^fl^F-Ssooo-^soooo©* 

/c, |6MiWl~3<!:I^D<r§14x^;l'^-iSS5<ttt^fli 

«^©**3^Ki££fiStt*» 6 ft sgssbb* him 

[0056] 

^3l00~300g/e q . *K*«20~50O > fiS^iSitfJ- 
5000- 50000©* 'J7 - 1 Wffi -/ V '>T * - h <!: 



30 



40 
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